Adenoviral vector-mediated transfer of the Indian hedgehog gene modulates lymphomyelopoiesis in vivo.
Indian hedgehog (Ihh) plays an essential role in angiogenesis, hematogenesis, and epiphysis formation during embryogenesis. In the present study, we injected an adenoviral vector (Adv) carrying the mock-control (Adv-control) or Ihh (Adv-Ihh) gene into severe combined immunodeficiency (SCID) or BALB/c mice to evaluate the effects of lhh on the regulation of postnatal hematopoiesis in vivo. After the i.v. injection of Adv-Ihh, the expression of vector-derived Ihh mRNA was detected in the liver. Four weeks after administration of Adv-Ihh to SCID mice, we observed an increase in the number of c-Kit+ cells and clonogenic cells per 10(5) mononuclear cells in the bone marrow compared with Adv-control-administered mice. Moreover, after administration of Adv-Ihh to BALB/c mice, the number of splenic B220+IgM(low)CD23(int)CD21(int) B lymphocytes and CD4+ T lymphocytes was strongly increased. Furthermore, the number of thymic double-negative (DN)2, DN3, CD8+ immature single-positive, and CD4+/CD8- cells was significantly elevated relative to the number in mice that received the control Adv vector. Our results suggest that enhanced signaling by Ihh can modulate the proliferation and differentiation of splenic B lymphocytes and thymic T lymphocytes during bone marrow hematopoiesis in vivo. Thus, modulation of the hedgehog signaling pathway may provide a therapeutic strategy to stimulate lymphomyelopoiesis in vivo.